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(54)Title: ERYTHROPOIETIN SOLUTION PREPARATION 



(57) Abstract 

An erythropoietin solution preparation which is excellent in 
storage stability over a long period of time and contains an amino acid 
as a stabilizer. In addition to the amino acid, this preparation may 
further contain a surfactant, a salt or a buffer. 



100 



m 

s 

A 
H 

a 

H 




0 10 20 30 40 

hL-y)^-y^mmmR (mg/ml) 

Erythropoietin persistence [ratio (%) to 
initial content] 

L-Arginine hydrochloride concentration 
(mg/ml) 



(5 7) mm 



PCTIc«<3v>TaBI*H4Biaffl««>Av7V7 h*--KKE*StVfcPCT)»lBH«rH81-afci!>tr*«Snfi3-K 



AL 


7/V/<-7 


ES 


X^O 


LR 




SG 




AM 




F I 




LS 




S I 




AT 




FR 




LT 


V hT-T 


SK 




AU 


J 


GA 




LU 




S L 


^7kt* 


AZ 




GB 




LV 




SN 




B A 




GE 




MC 




s z 




BB 




GH 




MD 




TD 




BE 




GM 




MG 




TG 




BF 




GN 




MK 




T J 




BG 


-fA>f3VT 


GR 








TM 




B J 




HU 




ML 


vi) 


TR 




BR 




1 D 




MN 




TT 




BY 


I E 




MR 




UA 




CA 




I L 




MW 




UG 




CF 




I S 




MX 




US 




CG 




I T 




NE 




u z 




CH 


*4 X 


J P 


a* 


NL 




VN 




C 1 




KE 




NO 




YU 


a-^^;tf7 


CM 




KG 


***x*y 


NZ 




zw 


CN 




KP 




P L 








cu 




KR 




PT 








cz 




KZ 


*?7X*> 


RO 


^-7i7 






DE 




LC 




RU 








DK 




L 1 




SD 








EE 


XX h^T 


LK 


xy 


5E 









WO 97/40850 



PCT/JP97/01449 



mm* 

mm 

5 

mm 

10 izmmtik-zj&Mztiz (t 2ob) #«a»e>te;t-r 

X^ff}# fcjc J: o XKj^BS-eia^x. thEP ot*ii:4it5 c t frsimiz 
fcofc 0 *«a«Ali^<&««LfcEPO©»»|fl: (ftlSftftSftll) 

^^EPOWBS:TfTiilc:tt*&i-5fcft©*a*K5h-Ctt 4 E POlcEbftSffc 
20 3*#j£<t: (*0*#A?s i^x/W7>f K«*E«fc£) fcS^fi&lltfj^ffc 



WO 97/40850 



PCT/JP97/01449 



2 

x $ fom&nm* 9 ~ fc tuft s. 

5 

Ir^tftEPO ffiKSfl £ ft t 9 5 w t £ a V * i* L *8 9) £ £J* L fc . 

:xy xp#:t^;/<^#^£9 0%£JLk, #SL< tt9 5%£JLh, £?>t£#*L 
15 <«9 8%W±l-<*o^t 5« 

EaiBPWMiftlttlW 

13 3 Mu l — t ^fj/yHWtWix * a #:n*y»#JproM«fc5*1-*' 

A. : L — "7 V MM . : L-MJ7h77V 

: 5^H-M»y !7A*«0»!#K U-^9 : L-T/W^-V* 



WO 97/40850 



PCT/JP97/01449 



3 

LT^i-^r^y^cii, sister 5 /®tfe<btf[::^tf> 

20 #*li*0>h: % l-t^-v, l- t ^s^fcJitfL- 'J i^yftfeVKtc 

0 0 l ~5 Omg/m I % T/U^= VCItiff * L < 0 . 1 ~4 Omg/m U 
$ t< 11 I ~ 1 Omg/m 1 -Ob*) % <J v> L< 1*0. 5~1 

Omg/m I, $e>{-*f*L<lil ~1 Omg/m 1 -CfcO. t ^S^TNift 
£L<i*0. 5-lOmg/ml, & £>IC# £ L < IS 1 . 0-4. Omg/m 1, 



WO 97/40850 



PCT/JP97/01449 



mhtt*L<l±l. 0-2. Omg/m 1 T?ifc3, W^'^X ') L-T;U=¥ 
LX»i 1 -5mg/m I , L - t ^f-i?>*fiMK>»#(C(l. 4 Ot;- 2ilfflfiO 
5 AOiiK»-eit 0 . 5-5mg/m I cOfiHT* t>*!^R P OSg#^$r^ L^.. 

A#o*MMt t'{zfc CT&jrt-t 5*5. -&KJi ioo~50oooo 

I U/m 1, »*L<li2 00-1 00000I U/m 1 , Z L<I17 
50-720001 U/m I TfcSo *388<£>8i«a!i*l|fi, iB*#&nfr*&l* 

*$^Oig?£$!£l|lw|i, EPO, Ti;Wl<Dmz> #V xfl/y^P a-/U ; 
h77, yyl/tTh— Ar y siSi/Y—tV, //Ua — 77 

>m-t h y 7 a, y ym* y 9 a, ^ktk^t- i> y -jA/^-wtiig : ^vi* 

y 7 a, h y 7Afc*r<o*r«!fi : svs^ao 

>K a-*-/^*^yirn-;K ^*-^»^M 7Afc^o-£«nS7c8l, 
20 o^Si?[iHcii^«sJp$n5fi!c^^A/-Cv>-c J;v\ Li/^liJftikT- h y 7 

v^f-u^y^e^yT^^^x^te, /K'jy/^-h2 0« 21, 40, 
6 0, 6 5, 8 0, 8 1, 8 5-Cfc«), ftfcft* H/NCOtt/Ky y/U-<- h 2 OR 

25 tf/x\*s o-c*>5 0 #y y;w<- h 2 o&tf/xii8 o<7>#£Lv^ap*i:io. 

01-lmg/ml, S<blC#£L<Ji0. 05-0. I mg/m I tfc5 0 
*»Wio»tR»»!H^ixfewrt»«r y ^SfcRtf/XI** ^^W»»f»ft t*0& 

arttii, y ^s£-*&-t- h y 7 a- y yg?-?**^ b y 7 l < , * x 



WO 97/40850 



PCT/JP97/01449 



(7)pHli5. 0~8. 0, £F£L<«:6. 0~7. 0 1 ^ t t>Wt LW, 

#0sbs64-7 i 8 i s-^-ii, mm. n/m. ^-ty^umm^^-t^ 

5 L<l*J£*?£^£ftV\, mS5li^lx.l^y xvni^y(D±*> 

J; 9 c t t>XZ 3„ 

m*OT5/g&£^frEPO&i£$i!#|£tB$U 4 0 t C-2jiK^Dig«»$r 
15 H1£U »Rt ©Kif « EPO^i^rRP-HPLCfe GgtBiStttgfctt* n 

25 coj^«^o^x«iwtrc a L-T/u^^yme^m.. L-vi?ym&&xi*tx<j- 
ityzn+nmrnx-mvLtLmmzmmL, 4 ot- 2isra^D3tK»^o^ 

axw^iw^-ckaijgjwi ~5m g /m 1 <Dfflx-m-k\zftz>mwsmitohti. 

L-tx7-i/ym&l&X*it ! ~1 Orag/m I Ot5HX-ftSc0 E P 08#3S£^ 



WO 97/40850 



PCT/JP97/01449 



6 

'C-e *flO*D&S*§*&tTofc&(7)EPO&#^ti:0. 5-5rag/ra 1 0)1568 

EPO 1 5 0 0 mffik^-tiL 

3M*y&Wi£fem\ 0. 0 5mg 

(jK 'J y b 8 0 : 0 5; # /H±$l) 

Jg^hli^A 8. 5mg 

(S i gmaM) 0~40mg 

i omMyy^aiKiSjR kt p h6. owraLfc* 

P-HPLC« (WATERS tttU) $$£.TfS D S-#!I7^ i) ^7 ^ 
Ilfl 1 : «-*7 5 /«W»IOEPO«ff*fcatfi-»* 



WO 97/40850 



PCT/JP97/01449 



4 Ot:- 2iiWaPanMI«rtfofc*<OEPO»#**R P-H P LCmiZX*)* 





(mg/m!) 


4oc-2an2inattttfta 




0 


83.9% 




10 


91.6% 


\ ~J t *~ Jlv ~7 — *V 


10 


57.8 % 


L- h 'J y h 7 t > 


< 


97.0 % 


L.-t > 


10 


85.2% 




10 


47.1 % 




10 


93.9% 




10 


93.6 % 




10 


99.7 % 




to 


95.8 % 



WO 97/40850 



PCT/JP97/01449 



8 

mmm 2:75; &mm&e> e p oawtasta* 



[*2] 

s 2 L-7*^->a^tifiiraLfcK»oiiai8KK»oEP0CHHff^. 





i&tUt (mg/ml) 


x»J xatfxf-^SHfiPP 




0 


89.6 % 




0.1 


92.7 % 




1 


96.7 % 




5 


96.1 % 




10 


93.6 % 




20 


92.0 % 




40 


91.6% 



WO 97/40850 PCT/JP97/01449 



R 3 L-'J->*>l£Kffl«ri$SDLfcS!i3W<r»iDilK«»tf3EPOCH?«¥!f. 



T c J S$ 


iftfin^M* 1 mn/ml 1 

< /J u JR. \mg/mi/ 


4ot:.2anttiawR{t^ 

/ ^ *-» *l* 9 *r 7X11 T 




0 


88.7% 




0.5 


93.1 % 




1 


95.8% 




5 


96.3% 




10 


90.2 % 



[*4] 





tmg/ml] 


4ot-2«raira»«i*»o 




0 


91.5% 




0.5 


95.5% 




1 


97.3% 


5 


98.1% 




10 


99.7% 



WO 97/40850 



PCT/JP97/01449 



10 



5 ^RP-HPLC&(r«ti9imiLfco #e>nfc^5r^5^i- 0 



[£5] 

£5 L-t *^>&ifcJ£&i&]a LfcSi#ltf>JJ0ii&»m<7> EPOCH 





mm 






[mg/ml] 












0 


93.2% 




0.5 


99.3% 


1 


99.9% 


5 


97.9% 


10 


94.1% 



Z<D&m*b. 0. 5~5mg/m 1 <7>Wmt. 1 mg/m I 

P08£#$£?j*Lfc 0 



4 0 1- 2 iIW*D]i^«:^ofc^^ E P OftmntktiZ* SDS-XVT? V 
tvr ^ Ky^«5EL*Ki^«f&l-«t 0 &f*L*: 0 

1 ) &®(»vm 

i3«tt;ypA7 3 L/-^^- : S:^tf lMM)^-^«i»f^ ( P H6. 8) 5: 

2) i*»>& 

b) frft^ : SDS-P AG Em i n i 8- I 6 (^^T^'M'T? KM 



WO 97/40850 



PCT/JP97/01449 



11 

8-16 %(7)»a^Sa^) (T 7 =t|!i) 

c) jfcflf&g : 2 5<C 

d) : 2 5 mA^mgE (/W 
3) d)x7?^n.;hS) 

4) 

io »e>^fcts**H4i^i-. T^/mmmmm\ (u-^2) {cjt^ l-^ 

(i/-y9) , L-t*^i?>J£i&&^n$!i#i (u-yio) tcfc^-t. 



WO 97/40850 



PCT/JP97/01449 



12 

2. zmimtLx. muffin? y^wz^zir. r t*m*mi 

6. 75 /M(Om&&0. 1 ~4 Omg/m I -Cfe5St*3S5lS«i(OgfiSM*I„ 
8. t^t^^RS* 5 1 . 0~4. Omg/m 1 -CfcSH^JS7te«WS?K 

i i . *affi£ttJSlj>sj|?y yyw<- h 2 oatf/xiis o-efc5f*;fcJS 1 oiE*ft<o 
l 2 . $ bl-^tfSS*^ i~ii tDV>1^ft.a>Kie<fetf>&i£S{S>Jo 

i 3. mfrmt-t h y 2Efto**»«i. 

1 4 . Ji-cv*a»#* 1 ~ 1 3 <zn ^-rtifrKtzm<D®®m#\ a 

mm* 

17. 7 5 7SO, ai«j^njj?3:^y»«WB©*JEfl:*fcL-C«)ftJB. 



WO 97/40850 



PCT/JP97/01449 



13 



WO 97/40850 



1/4 



PCT/JP97/01449 



Fig. 7 



100 



m 

$ 

5 

m 

t\ 

vK 
H 

□ 




0 10 20 30 40 

L-7> )l*F-ymmmm& (mg/ml) 



WO 97/40850 



PCT/JP97/01449 



2/4 



Fig. 2 



100 




80' i 1 1 1 ' 

0 2 4 6 8 10 

L-'J5/>*»tt»fl[ (mg/ml) 



WO 97/40850 



PCT/JP97/01449 



3/4 



Fig. 3 




WO 97/40850 



4/4 



PCT/JP97/01449 



Fig. 4 




\ 2 3 4 £~ 4 7 ? 9 '0 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/01449 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 A61K38/22, A61K47/16, A61K9/08, C07K14/505 
According to International Patent Classification (1PQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 A61K38/00-38/58, A61K47/16, A61K9/08, C07K14/505 



Documentation searched other than minimum documentation to the extent that luch documents are included io the fields searched 



Electronic data base consulted during the international search (n 

CAS ONLINE 



s of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



PX 



PX 



X 
Y 



X 
Y 
X 
Y 



WO, 96/28143, A (Boehringer Mannheim GmbH.)/ 
September 19, 1996 (19. 09. 96) 
& DE, 19542837, A 

WO, 96/17593, A (Cortecs Ltd.), 
June 13, 1996 (13. 06. 96) 
& AU, 9641224, A 

JP, 61-97229, A (Chugai Pharmaceutical Co., 
Ltd.) , 

October 18, 1984 (18. 10. 84) 

JP, 3-170437, A (Boehringwerke AG.), 

July 24, 1991 (24. 07. 91) 

& EP, 430200, A & DE, 3939346, A 

JP, 1-71818, A (Boehringer Mannheim GmbH.), 

March 16, 1989 (16. 03. 89) 

& EP, 306824, A & DE, 3729863, A 

& US, 4992419, A 



1-6, 9, 12, 
13, 16, 17 



1-3, 9, 16, 
17 



1-6, 12-17 
7 



1-6, 9, 16, 
17 

7, 8 

1-6, 9-15, 
17, 18 
7, 8 



|X J Further documents are listed in the continuation of Box C 1 | See patent family annex. 



* Special categories of died documents: 

"A" document defining the general state of the art which is Dot considered 
to be of particular relevance 

M E" earlier document but published on orator the international filing dale 

"L" document which may throw doubts on priority cUlm(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 

"P" doenmcat published prior to the international filing date but later thaa 
the priority date c" ' 



'T* later document published after the international Cling date or priority 
dale and not in conflict with the application but cited io understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combi nod with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"ft" document member of the same patent family 



Date of the actual completion of the international search 
July 15, 1997 (15. 07. 97) 



Date of mailing of the international search report 
July 29, 1997 (29. 07. 97) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/01449 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



WO, 93/3744, A (Boehringer Mannheim GmbH.)/ 

March 4, 1993 (04. 03. 93) 

& EP, 528313, A & JP, 6-510031 r A 

JP, 62-123130, A (Eisai Co., Ltd.), 

June 4, 1987 (04. 06. 87) 

& EP, 218112, A & US, 4837022, A 

JP, 4-108737, A (Mitsubishi Chemical Corp.), 
April 9, 1992 (09. 04. 92) (Family: none) 

JP, 1-42442, A (Eisai Co., Ltd.), 
February 14, 1989 (14. 02. 89) 
& EP, 303251, A & DE, 3877277, A 
& US, 5425943, A 



1-6, 9, 
12-17 



7, 8 



7, 8 
7, 8 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



BBtfJfi&S# PCT/J P 9 7/0 1 4 4 9 



Int. C 1 * A61K38/22. A6 1 K 4 7/1 6, A6 1 K 9/0 8. C 0 7K 1 4/5 0 5 

fc*MM»» (H»1t«f£S (I PC) ) 
Int. CI' A61K38/00-38/58, A61K47/16, A61K9/08, C07K14/505 



CAS ONLINE 









PX 


WO, 9 6/2 8 1 4 3, A (Boehringer Mannheim Gmbh 
) 19. 9fl. 1996 (19. 09. 96) & DE, 19542837, A 


1-6, 9, 12 
,13.16,1 


PX 


WO, 96/17593, A (Cortecs Limited) 13. 6£. 19 
96 (13. 06. 96) & AU, 9641224, A 


1-3, 9, 16 
. 1 7 


X 

y 


J P, 6 1 - 9 7 2 2 9, A (**S4l&lfc££a:) 18. lOfl. 1 9 8 4 ( 1 8. 
10. 8 4) 


1-6, 12-17 



* §l«£iK©*T-=f'j- ©H©»Ka«*nfc:tttt 

fc© TtbHt^sts torutt < , ^©Kaxtta 

TEj JfefrXttYti**^ mUBaBEMfce&**4ifct> l&©a»©fcJ6«|ffl-ra t>© 

© rxj #lcHJI©4)SXittt?*oT, SaX«5©*i?*iW 
l"L j *5fe«i3fi<c«i**aitg1-'53!:«Xtt<&©Xitt©«'ff ©«rfittXI±iiiWt*<tt^4*i&n*fc© 

bel < iiflhffl^»d<£a* iwac-rsfcftc^iffl-rs ryj i#cMi:s©*sxittT*oT, ssxittitt© i « 

rpj sBsmiBBSsi?, ^o«it«ffl±iB©sasitt5miiB r&j n->*7->iz>7 x y-x« 



15. 0 7. 9 7 


HHtt«6o«aB 29 0 7 9 7 


B*aW«F/r (I SA/J P) 
SKES^? 10 0 

msaiT-«BaEB*<Ki=Ta 4 s 3 ^ 


r 

*g#^ 03-3581-1101 J* 


4 C 


9 0 5 1 


HttL 3 4 5 2 



HSCPCT/I SA/2 1 0 (»2K-« ( 1 9 9 2*£7fl) 



3BRttKS^ PCT/JP 9 7/ 0 1 4 4 9 



X 
Y 
X 
Y 



jp, 3-170437, A (^-'J >^^x;Uy • 79+3- ytf^fjl/i/* 7 h) 2 
4. 7fl. 1991 (24. 07, 91) & EP. 430200, A 
& DE. 3939346, A 

J P. 1-71818, A (K-iJ • • h • ; 7 h « 

/<->aP>^f;^^77>^ 16. 3/3. 1 9 8 9 ( 1 6. 0 3. 8 9) 
& EP, 306824, A & DE, 3729863, A 
& US, 4 9 9 2 4 1 9, A 

WO, 93/8T44, A (K-»>#-«7WA«y-x^-A-) 4. 3 
R. 1993 (04. 03. 93) & EP, 528313, A 
& J P. 6-510031, A 

J P. 6 2 - 1 2 3 1 3 0, A (x— P^MBtttt) 4. 6fl. 1 9 8 7 (0 4. 0 
6. 87) & EP, 218112, A & US, 4837022, A 

J P, 4 - 1 0 8 7 3 7, A (HSflrtUfta&tt) 9 . 4 fl. 1 9 9 2 ( 0 9 . 0 4 
9 2), 7ri9-4L 

J P, 1 - 4 2 4 4 2, A (x-f-flK^ 1 4. 2jj. 1 9 8 9 ( 1 4. 0 2 

89) & EP. 303251, A & DE, 3877277, A 
& US, 5425943, A 



-6, 9, 16 
1 7 
, 8 

-6, 9-15 
17,18 
. 8 



- 6, 9, 12 
- 1 7 



7, 8 
7. 8 
7. 8 



»«PCT/ISA/2 10 (ftfC-SPOtt*) ( 1 9 9 2^7/1) 



